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( 1. ABSTRACT 


The Family-of-8 ASR33/35 Teletype Tests Part 1 is the first part of a two part package used to 
test the ASR33, ASR33TY, or ASR35 Teletype when attached to a Family-of-8 system. 


Part I contains nine selectable programs numbered from 0 to 10 (octal). The programs are 


selected by means of the switch register (SR). 


The programs available are: 


PRGO 
PRGI 
PRG2 
PRG3 


PRG4 
PRGS 
PRG6 


PRG/ 


q PRG10 


PRGII 


PRGI2 


rae REQUIREMENTS 


2.1 Equipment 


Basic Input Logic Tests 
Basic Output Logic Tests 
Reader Test 


Test Tape Generator. Punches tape with characters stored in locations 


0021 and 0022, 
Test Tape Generator. Punches Binary Count Pattern test tape. 


Reader Exerciser. Reads Binary Count pattern tape in random length 
blocks, and with fixed stalls between characters. The stall is determined 
at random. 


Reader Exerciser. Reads Binary Count pattern tape. Fixed stall between 
characters. Stall count is taken from LOC 0023. 


Reader Exerciser. Reads tape punched with any 2 test characters. Random 
length blocks and fixed stall between characters. The stall is determined 
at random. 


Reader Exerciser. Reads tape punched with any 2 test characters. Fixed 
stall between characters. Stall count taken from LOC 0023. 


ASR33TY Automatic Reader option test. Checks for correct response to 
READER ON, and READER OFF commands. 


ASR33TY Automatic Punch option test. Checks for correct response to 
PUNCH ON and PUNCH OFF commands 


Standard PDP-8/S, PDP=8 or PDP-8/I with ASR33, ASR33TY, or ASR35 Teletype. 
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NOTE 


Programs PRGO through PRG10 are not written 
specifically for the ASR33TY Teletype. When- 
ever these programs are run, be sure to lock the 
punch and reader in their ON position. In the 
case of the reader, use a heavy rubber band to 
keep the reader switch in the ON position. 
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2.2 


3.1] 


4. 


4.2 


43 


CONTINUE. 


Storage 


Locations 0000 through 2341 are used. 


LOADING PROCEDURE 


Method 


The 


Binary Loader is used to load the program. 


STARTING PROCEDURE (PRGO) 


Control Switch Settings (PRGO) 


SRO 
SRI 
SR2 
SR6 


Halt at end of routine. Routine number in AC. 
Select routine whose number is set in SR6 through SR11. 
Loop program. 

through SR11 Routine number to be selected. 


Starting Addresses (PRGO) 


This program starts at LOC 0200. 


Program and/or Operator Action (PRGO) 


oO a 


a oO 


g. 
h. 


Insure Teletype is on-line. 

Load binary count pattern test tape in reader. 

Turn on reader. 

Load address 0200. 

Set SR to 0000. 

Press START. 

Program halts at LOC 0232 to permit setting of options. 


Select desired options, if any, in SR. For normal run SR should be 0000. Press 


Program is executed and halts at LOC 0274, program end halt, if no loop options are 


selected and if no errors occur. 


op 


OPERATING PROCEDURE (PRGO) 
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LOC 0232 
LOC 0274 


LOC 0320 


Normal Halts (PRGO) 


ERRORS (PRGO) 


LOC 0177 


LOC 0255 


LOC 1221 


LOC 1244 


LOC 1267 
LOC 1271 


LOC 1320 
LOC 1322 


LOC 1345 


LOC 1362 


LOC 1417 


Program and/or Operator Action (PRCO) 


Stared denied tamed 


SR SET halt. Occurs to permit setting of desired options. 


Program end halt. Occurs if no "loop program" option is set. Set de- 
sired options and press CONTINUE. If no options are set, this halt 
reoccurs. 


Routine end hali. Occurs at end of routine if SRO = 1. 
press CONTINUE. 


To proceed, 


Error Halis and Description (PRGO) 


Incorrect program nurnber selected. Set SR to 9000 and press 


CONTINUE. 


Nonexistent routine selected, Set correct routine rember in SR4 


through SR1i and press CONTINUE. 


PRGO, routine 0 error halk. KCC instruction failed to clear the AC. 
Pressing CONTINUE enters scope loop that sets AC to all Is, issues 
KCC to clear AC, and repeats. Manual restart. 


PRGO, routine | error halt. 200 ms after KRB instruction the tlag is 
not set, or KSF instruction failed to skip on flag ~ 1. Pressing CON- 
TINUE repeats the test. 


PRGO, routine 2 error halt A. Same as PRGO, routine | error halt. 


PRGO, routine 2 error halt B. KSF instruction fatled to skip with flag 
~ 1. Pressing CONTINUE enters scope loop that skips on flag continu=- 
ously. Manual Restart. 


PRGO, routine 3 error halt A. Same as PRGO, routine 1 error halt. 


PRGO, routine 3 error halt B. KCC failed to reset, or KSF instruction 
skipped with fiag = 0. Pressing CONTINUE enters scope loop that 
clears the flag and skips on flag continuously. Manual restart. 


PRGO, routine 4, error halt A. Unexpected interrupt. Turn off any 
device that may be causing an interrupt (other than the Teletype). 
Pressing CONTINUE repeats the fest. 


PRGO, routine 4, error halt B. With reader flag =1 and interrupt en- 
abled, no interrupt occurred. Pressing CONTINUE enters scope loop 
that turns on interrupt continuously. Manual restart. 


PRGO, routine 5, error hult. Timing error. Flag not ~1 110 ms after 
KRB command. Pressing CONTINUE enters scope loop that reads tape 
continuously to aid in timing adjustment. Manual restart. 











4A, 


4.2A 


4.3A 


LOC 1457 PRGO, routine 6, error halt A. Reread error. A reread of the Tele- 
type buffer did not match with the original read. New character is 
displayed in AC. Press CONTINUE. 


LOC 1462 PRGO, routine 6, error halt B. Follow up halt to PRGO, routine 6, 
error halt A. The "old" character is displayed in AC. Pressing 
CONTINUE enters scope loop that reads the teletype buffer continuously. 
Manual restart. 


STARTING PROCEDURES (PRG1) 


Control Switch Settings (PRG1) 


SRO Halt at end of routine. Routine number in AC. 

SRI Select routine whose number is set in SR6 through SRI1. 
SR2 Loop program. 

SR6 through SR11 Routine number to be selected. 


Starting Addresses (PRG1) 


This program starts at LOC 0200. 


Program and/or Operator Action (PRG1) 


Insure Teletype is on-line. 


Oo a 


Insure reader is off. 

Insure that there is paper in teleprinter. 
Load address 0200. 

e. Set SR to 0001. 

Ff. Press START. 


a oO 


g. Program halts at LOC 0232 to permit setting of options. 
h. Select desired options, if any, in SR. For normal run SR should be 0000. Press 


CONTINUE. 


i. Program is executed and halts at LOC 0274, program end halt, if no loop options are 


selected and if no errors occur. 


5.A 


S.1A 





OPERATING PROCEDURE (PRG1) 


Program and/or Operator Action (PRG1) 

















5.1.IA 


6.A 


6.1A 


A.B 


Normal Halts (PRG 1) 


LOC 0232 


LOC 0274 


LOC 0320 


ERRORS (PRG1) 


SR SET halt. Occurs to nerinif setting of desired options. Press 


CONTINUE. 


Program end halt. Occurs if no “loop program" eption is set. Set de- 
sired options and press CONTINUE. If no options are set, the halt 
reoccurs. 


Routine end halt. Occurs at end of routine if SRO = i. To proceed, 
press CONTINUE. 


Error Halts and Description (PRG1) 


LOC 0177 


LOC 0255 


LOC 1627 


LOC 1631 


LOC 1651 


LOC 1676 


LOC 1717 


LOC 1734 


LOC 1765 


Incorrect program number selected. Set SR to 0001 and press CON- 
TINUE. 


Nonexistent routine selected, Set correc? routine number in SR6 through 


SRil and press CONTINUE. 


PRGI, routine 0, error halt A. 200 ms after TLS command the flag is 
not 1, or TSF command faited to skip. Pressing CONTINUE repeats 
the test. 


PRGI, routine 0, error halt B. With flag = 1, TSF command failed to 
skip. Pressing CONTINUE eniers scope loop that skips on flag contin- 
uously. Manual restart. 


PRG1, routine 1 error halt. TCF command failed to clear flag, or 

TSF command skipped with flag =0. Pressing CONTINUE enters scope 
loop that clears the flag and then skips on flag continuously. Manual 
resiart . 


PRGI, routine 2 error halt. TCF command failed to clear flag. Pres- 
sing CONTINUE enters scope loop that issues [CF command contin- 
uously. Manual restart. 


PRGI, routine 3, error halt A. Unexpected interrupt. Turn off any 
device that may be causing an interrupt. (The teletype reader must 
be off). Press CONTINUE to repect fest. 


PRGI, routine 3, error halt &. With flag = 1, and interrupt enabled, 
no interrupt occurred. Pressing CONTINUE enters scope loop that 
turns on interrupt continuously. Manual restart. 


PRGI, routine 4 error hait. Timing error. Flag not 1 110 ms after 
TLS command. Pressing CONTINUE enters scope loop thar runs the 
printer/punch continuously, to aid in timing adjustment. Manual 
restart. 


STARTING PROCEDURES (PRG2) 
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4.18 Control Switch Settings (PRG2) 


SRO Halt at end of routine. Routine number in AC. 

SRI Select routine whose number is set in SR6 through SRI1. 
SR2 Loop program. 

SR6 through SRI] Routine number to be selected. 


4.2B Starting Addresses (PRG2) 


This program starts ar LOC 0200. 


4 .3B Program and/or Operator Action (PRG2) 


a. Insure Teletype is on-line. 

b. Load binary count pattern test tape in reader. 
c. Turn on reader. 

d. Load address 0200. 

e. Set SR to 0002. 


f. Press START 
g. Program halts at LOC 0232 to permit setting of options. 
h. Set desired options, if any, in SR. For normal run, SR should be 0000. Press CON- 


TINUE. 


i. Program is executed and halts at LOC 0274, program end halt, if no loop options are set, 
and if no errors occur. 


5 .B OPERATING PROCEDURE (PRG2) 
5.1B Program and/or Operator Action (PRG2) 


5.1.1B Normal Halts (PRG2) 


LOC 0232 SR SET halt. Occurs to permit setting of desired options. Press 
CONTINUE. 
LOC 0274 Program end halt. Occurs if no "loop program" option is set, set op- 


tions and press CONTINUE. If no options are set, this halt reoccurs. 


LOC 0320 Routine end halt. Occurs at end of routine if SRO =1. To proceed 
press CONTINUE. 


6 .B ERRORS (PRG2) 














A.C 


¢ A.1.C 


4.3C 


Error Halts and Description (PRG2) 


LOC 0177 Incorrect program number selected. Set SR to 0002 and press CON- 
TINUE. 
LOC 0255 Nonexistent routine selected. Set correct routine number in SR6 


through SR11 and press CONTINUE. 


LOC 0564 Unable to sync. Syne subroutine has not found an all 1's character 
within 256 characters. Press CONTINUE to retry. 

LOC 2030 PRG2, routine 0, error halt A. Read error. Bad character in AC. 
Press CONTINUE. 

LOC 2033 PRG2, routine 0, error halt B. Follow up halt. Expected character 
in AC. Pressing CONTINUE resumes test. 

LOC 2062 PRG2, routine 1, error halt A. Read error. Bad character in AC. 
Press CONTINUE. 

LOC 2065 PRG2, routine 1, error halt B. Follow up halt. Expected character 
in AC. Pressing CONTINUE resumes test. 

LOC 2120 PRG2, routine 2, error halt A. Read error. Bad character in AC. 
Press CONTINUE. 

LOC 2123 PRG2, routine 2, error halt B. Follow up halt. Expected character 


AC. Pressing CONTINUE resumes test. 


STARTING PROCEDURES (PRG3) 


Control Switch Settings (PRG3) 


None 


Starting Addresses (PRG3) 


This program starts at LOC 0200. 


Program and/or Operator Action (PRG3) 


a. Insure Teletype is on-line. 

b. Turn off teletype reader. 

c. Load blank tape in punch. 

d. Turn on punch. 

e. Deposit in LOC 0021 and 0022 (8), the 8-bit code for characters to be punched. 


f. Load address 0200. 
g. Set SR to 0003. 














ro, 
h. Press START. C 


i. Program punches tape until stopped by user. 
ne OPERATING PROCEDURE (PRG3) 
St Program and/or Operator Action (PRG3) 


5.1.1C Normal Halts (PRG3) 


None 
6.C ERRORS (PRG3) 
6.1C Error Halts and Description (PRG3) 
LOC 0177 Incorrect program number selected. Set SR to 0003 and press 
CONTINUE. 


4.D STARTING PROCEDURES (PRG4) 


4.1D Control Switch Settings (PRG4) 





None 


4.2D Starting Addresses (PRG4) 


This program starts at LOC 0200. 


4.3D — Program and/or Operator Action (PRG4) 


a. Insure Teletype is on-line. 
b. Turn off teletype reader. | 
Load blank tape in punch. 


Qa Oo 


Turn on punch. 

e. Load address 0200. 
fF. Set SR to 0004, 
Press START. 


> © 


Program punches binary count pattern test tape until stopped user. 














6.1D 


OPERATING PROCEDURE (PRG4) 


Program and/or Operator Action (PRG4) 


Normal Halts (PRG4) 


None. 
ERRORS (PRG4) 
Error Halts and Description (PRG4) 


LOC 0177 Incorrect program number selected. Set SR to 0004 and press CON- 
TINUE. 


STARTING PROCEDURES (PRGS) 


Control Switch Settings (PRG5) 


SRO Halt. Program halts with accumulated error count in AC. 


SR5 Halt on error. Program halts if read-error occurs. 


Starting Addresses (PRG5) 


This program starts at LOC 0200. 


Program and/or Operator Action (PRG5) 


a. Insure Teletype is on-line. 

b. Load binary count pattern test tape in reader. 
Turn on reader. 

Load address 0200. 

e. Set SR to 0005. 

f. Press START. 


Qa Oo 


g. Program runs continuously until stopped, unless a read error occurs with SR5 = 1, or 


SRO is set to 1. 


OnE 


OPERATING PROCEDURE (PRGS) 

















5.1E Program and/or Operator Action (PRG5) 
5.1.1E Normal Halts 
LOC 1115 Halt. Accumulated errors in AC. Occurs if SRO =1. Press CON- 
TINUE to proceed. 


6.E ERRORS (PRGS5) 


6.1E Error Halts and Description (PRG5) 


LOC 0177 Incorrect program number selected. Set SR to 0005 and press CON- 
TINUE. 
LOC 1110 Read error halt. Occurs if SR5 =1. Press CONTINUE to proceed. 


4.F STARTING PROCEDURES (PRG6) 


4.1F Control Switch Settings (PRG6) 


SRO Halt. Program halts with accumulated error count in AC. 


SR5 Halt on error. Program halts if read error occurs. 


4.2F Starting Addresses (PRG6) 


This program starts at LOC 0200. 


4 .3F Program and/or Operator Action (PRG6) 


a. Insure Teletype is on-line. 
b. Load binary count pattern test tape in reader. 
c. Turn on reader. 


d. Deposit in LOC 0023 the desired stall count in 2's complement form. A count of -1 
gives a Ims stall, etc. 


e. Load address 0200. 
Set SR to 0006. 
Press START. 


-n 
e 


g 
h. Program runs continuously until stopped, unless a read error occurs with SR5 = 1, or SRO 


is set to I. 














5 .F OPERATING PROCEDURE (PRG6) 
5.1F Program and/or Operator Action (PRG6) 
5.1.1F Normal Halts (PRG6) 
LOC 1115 Halt. Accumulated errors in AC. Occurs if SRO=1. Press CON- 
TINUE to proceed. 
6 .F ERRORS (PRG6) 
6.1F Error Halts and Description (PRG6) 
LOC 0177 Incorrect program number selected. Set SR to 0006 and press CON- 
TINUE. 
LOC 1110 Read error halt. Occurs if SR5 =1. Press CONTINUE to proceed. 
4.G STARTING PROCEDURES (PRG7) 
4.1G Control Switch Settings (PRG7) 
SRO Halt. Program halts with accumulated error count in AC. 
SR5 Halt on error. Program halts if read error occurs. 
4.2G Starting Addresses (PRG7) 
This program starts at LOC 0200. 
4.3G Program and/or Operator Action (PRG7) 
a. Insure Teletype is on-line. 
b. Load reader with 2-character test tape. 
c. Turn on reader. 
d. Deposit in location 0021 and 0022 the 8=bit codes for the character punched in the 
test tape. 


e. Load address 0200. 
Set SR to 0007. 
Press START 


“hy 
@ 


g 
h. Program runs continuously until stopped, unless a read error occurs with SR5 = 1, or 


SRO is set to 1. 


if 





5.G OPERATING PROCEDURE (PRG7) 
5.1G Program and/or Operator Action (PRG7) 
5.1.1G Normal Halts (PRG7) 
LOC 1115 Halt. Accumulated errors in AC. Occurs if SRO=1. Press CON- 
TINUE to proceed. 


&.G ERRORS (PRG7) 


6.1G Error Halts and Description (PRG7) 


LOC 0177 Incorrect program number selected. Set SR to 0007 and press CON- 
TINUE. 
LOC 1110 Read error halt. Occurs if SR5=1. Press CONTINUE to proceed. 
LOC 1137 Align error halt. Insure that correct tape is used, and check Step 
4 .3Gd. 


4.H STARTING PROCEDURES (PRG 10) 


4.1H Control Switch Settings (PRG 10) 


SRO Halt. Program halts with accumulated error count in AC. 


SR5 Halt on error. Program halts if read error occurs. 


4.2H Starting Addresses (PRG 10) 


This program starts at LOC 0200. 


4.3H Program and/or Operator Action (PRG 10) 


a. Insure Teletype is on-line. 
b. Load reader with 2-character test tape. 
c. Turn on reader 


d. Deposit in LOC 0023 the desired stall count in 2's complement form. A count of -1 
gives a I ms stall, etc. 


e. Load address 0200. 
f. Set SR to OOI0. 


12 
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g. Press START. 


h. Program runs continuously until stopped, unless a read error occurs with SR5 = 1, or SRO 


is set to l. 
5.H OPERATING PROCEDURE (PRG10) 
5.1H Normal Halts (PRG 10) 
LOC 1115 Halt. Accumulated errors in AC. Occurs is SRO = 1. Press CON- 
TINUE to proceed. 
6.H ERRORS (PRG 10) 
6.1H 


Error Halts and Description (PRG 10) 


LOC 0177 Incorrect program number selected. Set SR to 0007 and press CON- 
TINUE. 

LOC 1110 Read error halt. Occurs if SR5 = 1. Press CONTINUE to proceed. 

LOC 1137 Align error halt. Insure that correct tape is used, and check Step 
4.3Hd. 
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4.2] 


4.3] 
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OPERATING PROCEDURE (PRG 11) 


STARTING PROCEDURES (PRG 11) C 


Control Switch Settings (PRG 11) 


None 


Starting Addresses (PRG 11) 


This program starts at LOC 0200. 


Program and/or Operator Action (PRG 11) 


Insure that Teletype is on-line. 


oOo aQ 


Load reader.with any test tape loop. 


2) 
e 


Turn on reader by pushing the momentary contact switch to the START position. 


Qu 


Make sure that teletype punch is not locked on. 
Load Address 0200. 

fF. Set SR to OO11. 

Press START 


h. Program runs continuously until stopped, unless an error halt occurs. 





Normal Halts (PRG 11) 


None 


ERRORS (PRG 11) 


Error halts and Description (PRG 11) 


LOC 2212 Reader flag not set after approximately 110 ms after KCC command issued 
after READER ON command. Probably the READER ON command failed 
to turn on the reader. Press CONTINUE to proceed. 


LOC 2227 Reader flag was set after approximately 110 ms after KCC command issued 
after READER OFF command. Probably the READER OFF command failed 
to turn off the reader. Press CONTINUE to proceed. 





A.J STARTING PROCEDURES (PRG 12) 


AJ Control Switch Settings (PRG 12) 


None 


4.25 Starting Addresses (PRG 12) 


This program starts at LOC 0200. 


4.33 Program and/or Operator Action (PRG 12) 
a. With Teletype off-line, punch a section of blank leader about 6 inches long. Return 
Teletype to on-line position. 
b. Load leader on reader, leaving very little slack between punch and reader. 
c. Turn on reader by pushing the momemtary contact switch to the START position. 
d. Make sure that teletype punch is not locked on. 
e. Load address 0200. 
. Set SR to 0012. 
g. Press START 


—h 


h. Program runs continuously until stopped, unless an error halt occurs. 


5.J OPERATING PROCEDURE (PRG 12) 
a.1J Normal Halts (PRG 12) 
None 
6.J ERRORS (PRG 12) 
6.1) Error halts and Description (PRG 12) 
LOC 2337 Reader failed to read a rubout. Reader failed to read correctly if charac- 


ter on tape is a rubout. If tape character is a rubout, the PUNCH FEED 
OFF command failed to stop the punch from feeding. Check for other 
similar failures. To be correct, the punched tape should contain all rub- 
outs. Press CONTINUE to proceed. 


6.2) Other Errors (PRG 12) 


Failure of the PUNCH FEED ON command will eventually be detected by the tightening of 


the slack between the reader and punch. The longer the program is run the better the chances are of 


detecting the problem, if present. 
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RESTRICTIONS 


Starting Restrictions 


Ail programs must be started at LOC 0200. 


Operating Restrictions 


PRGO and PRG1 must be run prior to executing any other programs. 


execution of PRGO and PRG1 should be corrected as they occur. 


8.1 


8.2 


PRGI11 must precede PRG12 execution. 


MISCELLANEOUS 


Execution Time 


PRGO execution time: 1 minute 
PRG1 execution time: 20 seconds 
PRG2 execution time: 18 minutes 


PRG3 through PRG12 are continuous run programs. 


Test Tapes 


Problems detected during 


MAINDEC-08-D2G3-PT Binary Count Pattern test tape is provided with this program. For 


convenience in use, the tape should be spliced into a loop, making sure that the pattern is matched at 


the splice point. 


var 


PROGRAM DESCRIPTION 


The Family~of-8 ASR33/35 Teletype Tests, Part 1, consists of 11 programs numbered from 0 


to 12 (octal). 


9.1 








PRGO - Basic Input Logic Tests 


This program contains 7 routines numbered from 0 to 6 (octal). 


RTNO Checks that KCC command is able to clear the AC. Test is done 1000 times. 


RTNI Issues KCC,. waits 200 ms and checks for flag = 1. A failure to skip on 
flag indicates that flag is not 1, or KSF command failure to skip. 
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7.2 


9.3 


9.4 


732 


RTN2 
RTN3 
RTN4 


RTN5S 
RTN6 


Checks ability of KSF command to skip with flag = 1. Done 1000 times. 
Checks that KSF command does not skip with flag =0. Done 500 times. 


Checks that no other device can cause an interrupt, and then checks that the 
reader is capable of interrupting. 


Timing Test. 


Reads a character from tape and saves it. It then rereads the TTI statically 
1000 times to check for consistent reading from TTI. 256 characters are read 
in this manner. 


PRGI1 - Basic Output Logic Tests 


This program contains five routines numbered from 0 to 4. 


RTNO 


RTNI 
RTN2 
RTN3 


RTN4 


Issues TLS, waits 200 ms, and checks for flag = 1. A failure to skip indicates 
that flag is not 1, or KSF command failed. If this part is satisfied the routine 
skips on Flag = 1, 1000 times. Failure to skip indicates TSF failure. 


Checks that TSF command does not skip with flag =0. Done 1000 times. 
Checks that TCF command clears flag. Done 100 times. 


Checks that no other device can cause an interrupt, and then checks that the 
printer/punch is able to interrupt. 


Timing Test. 


PRG2 - Reader Test 


This program contains three routines numbered from 0 to 2. 


RTNO 
RTNI 


RTN2 


Reads 4095 characters of binary count pattern, at full speed. 


Reads 2000 characters of binary count patterns with random stalls between 
characters. 


Reads 100 random-length character blocks. Fixed stall between characters in 
a block. Stall is changed for each block and is determined at random. 


PRG3 - Test Tape Generator 


This program punches test tape with characters whose code is stored in LOC 0021 and 0022. 


PRGA - Test Tape Generator 


Punches binary count pattern test tape. 
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9.6 PRG5 - Reader Exerciser 

This program reads binary count pattern test tape, in random length blocks, and with fixed 
stalls between characters. Stall is determined at random. 
9.7 PRG6 ~- Reader Exerciser 

Reads binary count pattern test tape. Fixed stall between characters. Stall count is taken 
from LOC 0023. 
9.8 PRG7 — Reader Exerciser 


Reads test tcpe punched with any two test characters, random length blocks, and fixed stall 


between characters. Stall is determined at random. 





99 PRGIO ~ Reader Exerciser 


Reads test tape punched with any two test characters. Fixed stall between characters. Stall 


count taken from LOC 0023. 


9.10 PRGI1 - ASR33TY Automatic Reader Option Test 


Checks for correct response to READER ON, and READER OFF commands by checking for 
correct state of reader flag 110 ms after issuing KCC command which is preceded by one of the reader 


control commands. 


The coder control commands used are: 
READER ON - 221 
READER OFF = 223 


9.1] PRGI2 - ASR33TY Automatic Punch Option Test 


Checks for correct operation of PUNCH FEED ON and PUNCH FEED OFF commands by 


punching rubouts with the punch feed on, and all O's characters with the punch feed off. The resulting 


tape should contain all rubouts. The tape is verified by running it through the reader at the same time. 


The punch control commands used are: 
PUNCH FEED ON - 222 
PUNCH FEED OFF - 224 
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/FaMILY OF 6 gSRSS/55 TELETYPE TESTS - Part i 
/ 
/CUPYRIGHT 1969, DIGITAL EQUIPMENT CORPORATION, VYAYNARI, MASS, 


/ 

JPRGG-BASIC INPUT CUNTROL LOGIC TEST - CUSES READER) 

/PRGLeBASIC OUTPUT CONTROL LOGIC TEST = (USES PRINTER) 

/PRGewREACER TEST 

/PRGS=TEST TAPE GENERATOR, PUNCHES CONTEXTS OF LOC d¥21 AND M22 
/PRG4eTEST TAPE GENERATOR, PUNCHES GINARY CQUNT PATTERN TEST TAPF 
SPRGS-REAIER EXERCISER, READS BINARY COUNT PATTERN TEST TAPE [™ RANDOM 

/ LevGTH BLOCKS, STALLS ITH FIXED DELAY GETWEEN CHARACTFRS, STALL 
/ IS DVIFFERENT FOR EACH BLOCK, 


/PRGG6RREADJER EXERCISER READS BINARY COUNT PATTERN, FIXED STALL RETWEEN CHARACTERS, 


/PRG7=REAUER EXERCISER, READS TAPE PLINCHED BY PRGS, TEST DATA MUST BE STORED 
/ [\ LOC we2t AND #922, RANUOM LENGTH RLCOCKS, FIXED STALL RETWEES 

/ CHARACTERS, STALL DIFFERENT FOR EACH BLOCK 

/PRGLgeSAME AS PRG7, BUT FIXED STALL BETWEEN CHARACTERS (NA RANDOM LENGTH sLOUNS) 
/PRGLA-,SKS3TY ,UTOM,TIC READER OPTION TEST 

/PROL2TASRSSTY AUTOMATYO PUNC,, OPT;ON TEST 

/ 

/SR OPTIONS 

/ 

/SRO“HALT AT END OF ROUTINE, ROUTINE NUMBER IN AC 

/SRL°SELECT RUUTINE WHOSE NUMBER IS SET IN SR6 TO SR11 

/SR2*LOOP PROGR »™ 

/SR5“HALT ON ERROR 

/SR6<“SRLIL-ROUTINE NUMBER TO BE SELECTED, 




















2AL12 


av20 
JID4 
Iv 22 
(3023 


ddZ5 
0026 


8328 
dJ21 
8222 
3923 
3024 
8895 
226 
9027 
2030 
QO341 
2232 
BU335 
2034 
O35 
3036 
3037 
8049 
0041 
3042 
243 
0044 
0045 
2046 
047 
3050 
3051 





V133 


388 
3GeO 
5Oe4 
2082 
2083 
Jgd5 
5402 
E940 
2028 
2048 
4G 
2000 
0000 
2297 


a3a3 
B3e2 
0333 
0345 
C232 
8409 
9817 
7766 
2002 
08357 
1200 
1620 
2080 
1209 
1806 
1813 
1831 
1042 
1860 
2200 
2244 


21i7FEB~-69 


18il6 PAGE 2 


JEAMILY Op 98 ASRSS/S5 TELETYPE TESTS=PART 1 


#2 


#5 


#Ou 
KSTART, 
PTiEMP, 
PTEMPLs 
DELAYMs 
CHAIN, 
SHLT, 
SETCTRs 
OLY4SC: 
DOLYiIMSs 
SRST, 
RANDNOs 
PRGMSK 4 
PROLIMs 
PRONUM, 
PSW, 
PRGTABs 


vid 
+P 1 


Sw 


Cm 


JeP 1 2 
? 


Q 7ZUSER PROGRAM START, 
J 

Ja 
CHAINN 
SnALT 
STCTR 
OLYSC 
DLYMS 
SRSET 
RANGEN 
17 

#12 

A 
PRGTAB 
PRG 
PRGOL 
PRG2 
PROS 
PRG4 
PRGS 
PRG6 
PRG7 
PRGOLEZ 
PRGL4 
PRG12 


CHAIN RTN ENTRY, 

/HALT TEST ENTRY 

/SET COUNTER ENTRY 
/DELAY SECONDS ENTRY 
ADELAY MILLISECS ENTRY 


PALL? 


oe 22 
J353 
d254 
8355 
é256 
2237 
2eSd 
2241 
2o8e2 
643 
3c44 
d085 
O256 
ac87 
879 
Jd714 
dv72 
0873 
ad74 
2275 
3276 
ov77 
8120 
2121 
a12e2 
2423 
aia4 
8125 


é12 

diz 

2112 
éii1i 
dite 
21138 
d114 
3115 
116 
2117 


V1i33 


Ide 
cbc 
2é77 
eLde 


‘ 3 
ded 


aged 
JGEB 
Ja2e 
ade 
gud 
cdcd 
ABdv 


7444. 


7764 
IAdO 
2222 
JOU¢ 
2077 
7748 
d1¢@ 
02490 
7508 
7510. 
2808 


3828 


2Gee 
7634 
2828 


2 
334 
9453 
05314 
3582 
0520 
2808 
2465 
3698 
7421 


2in-pEeBro9 
TEMP, A 

TE Pay Zi 
TSIMSKa 77 
SRIMSKs Ler 
CPlODs Fa 
CURTST:s 3 
RTVNO, 8 
NXTST, A 
ScUTR Gi 
MSCTR, A 
MILCTRe B 

MIL 1: 4) 
paeen “534 
KPOS, -14 
TeMQ, “ 
TEMR: Z 
FLAGs 0 
K7/, 7/ 
Mav, ~ gt’ 
CLeo, 1iv 
C240. 24 
SKIPMAs SMA 
SKIPPAs SPA 
CTRA» @ 
CTRB: "4 
SCNT, A 
Ki¥2, 7144 
K2000, 2600 
/ 

SYNC: SYNK 
INPATTs® INITPT 
GETPT, GETPTT 
CHECK, CrACK 
CRONT, CHRCNT 
DL YCNTs OLCNT 
PFLAG, @ 
UPUNCHs PUNCH 
UMUVE, MOVE 
MROQUTs #377 


18:16 


= 


PAGE oO 


f/wORK 

/LOCATIONS 

/SR 604, ENABLE MASK 

/SR5 MASK 

/ILDENTIFIES CPU 

/FOR CURRENT TEST ADORFSS 
/FOR CURRENT TEST NUMBER 
/FOR NEXT TEST ADDRESS 
/SECONDS COUNTER 
JMILLISECUNUS COUNTER 


/FOR 4 MSEC CONSTANT 
/POP8 4 MSEC CONSTANT 
/POPB8S 1 MSEC CONSTANT 
/cONST,ANTS 

/FOR 

ATYPE 

/CHARACTER 

/STRING 

/SUBROLUTINE 


/GOUNTER A, 
/COUNTER B, 


/ENTRY TO SYNC TAPE RTN, 
/ENTRY TO INITIATE PATTERN 
/ENTRY TO GET PATTERN CHAR, 

















2AL1a2 


3177 
J220 
d2a1 
d222 
8293 
3224 
d205 
d226 
3237 
0212 
d2il 
d212 
8215 
d214 
8215 
2216 
0217 
2228 
d221 
0222 
0223 
d224 
9225 
3226 
3227 
3230 
$234 
I232 


32358 
3234 
3235 
0236 
8237 
3540 
0241 
3242 
9243 
3244 
0245 
3246 
0247 
3550 
8251 
2252 
$258 
J254 
3255 
3256 


VisSs 


177 
7442 
7604 
0055 
10354 
7542 
5177 
7644 
2858 
3835 
1835 
1056 
3252 
1452 
3251 
7352 
7716 
5222 
1066 
7410 
1267 
3865 
4516 
2005 
COQOL 
7776 
5654 
0282 
7602 


7202 
1220 
5G64 
4276 
7684 
7004 
7580 
5457 
7624 
GO54 
7044 
1069 
7690 
5457 
1061 
7001 
7648 
5256 
7422 
5253 


C1-FEB~69 


18216 


/CUNTROL ROUTINE 


# 177 
Hi T 
START, LAS 
AN 
Tai 
SA 
Me 
LAS 
ANG 
CA 
TAU 
TAQ 
DCA 
TAV 
DUA 
lO» CuA 
SPA 
IMP 
TAQ 
SAP 
TAD 
DCA 
JMS 
5 
1 
=e 
sn 
PRLADR, 2 
SROET, HLT 


GETRDY, Cha 
TAD 
DCA 
JMS 
LAS 
RAL 
SMA 
JMP 
LAS 
AND 
CIA 
TAD 
SNA 
UMP 
TAD 
TAC 
S#ZA 
Jue 
INCRINe HUT 
JMe 


PRGMSK 
PRGLIM 
SZA 
177 


PRGMSK 
PRGNUM 
PRGNUM 
PSW 

TEMP 

] TEMP 
PRGAUR 


CLL CMA RAR 


CLA 
+3 
KP8 


KP8S 


MIL4 
1 UMOVE 


Lat 
CLA 


KSTART 


NxXTST 
FORWDO 


1 CURTST 
TSTMSK 
RTNNO 
CLA 

I CURTST 
NXTST 


CLA 
GETRUY+S 


GETRUY 


PAGE 4 


/INCGRRECT PROGRAM VUMRER 


/INITIALIZE 
/INTERRUPT, 
/AREA, 


/SET ADORESS OF 1ST ROUTINE 
/gyORE Ay Nxyst 


READ SR 
/ROUTINE SELECT? 


/NO, START WITH 1ST RTN 
fYES 


/1S IT THIS RIN? 


/YES, GO DO [T 

NO 

/1S THIS LAST TRY? 

/NO 

/YES, INCORRECT ROCUTI*E NO, 


4 


wo a aeanipnartnanetinnrentsemmanes went alk sbrohbioaniemtartindsrantipnitinenee enters Le 


9AL12 


3257 
5258 
A251 
3252 
3263 
J254 
32455 
3266 
3267 
3270 
6271 
3272 
3273 
2274 
A275 
4276 
0277 
320 
321 
3522 
2323 
3334 
4325 
3526 
$327 
$318 
43141 
$12 


v1353 


4315 
7604 
7686 
7636 
5233 
1664 
7004 
7642 
5256 
7644 
7606 
7716 
5238 
7402 
5297 
2000 
7368 
1461 
3262 
2g64 
1264 
3022 
2064 
1@61 
3057 
1452 
S@64 
5676 


217Feen69 


CHAINNe 


PRLEND» 


FORWD, 


uns 
LAS 
RTL 
SAL 
JMP 
TAQ 
TAC 
Sra 
JjMP 
LAS 
RTL 
SPA 
JmP 
HLT 
JMP 
) 

CLA 
Tah 
QCA 
loz 
TAD 
DCA 
[sz 
TAD 
DCA 
TAD 
DCA 
JMP 


18:16 


SHALT 


Cha 
GETRIUY 
NX TST 


CLA 
GETRDY*S3 


CLA 
GETRIY 


CHAINN 


CLL 

I] NXTST 
RTNNU 
NXTST 
NXTST 
TEMP 
NXTST 
NXTST 
CURTST 
1] TEMP 
NXTST 

I FORWD 





oo 


x 


PAGE »& 


SHALT? (SRA) 
READ SR 


/SELECT ROUTINE? (SR1) 
/YES 


/LAST ROUTINE? 
/NO, 


/i.0O0P PROGRAM? (SR2) 
/YES 
ZENO OF PROGRAM HALT 


/GET NEXT RTN NO 
/STORE AT RTNNO 


/SET CURRENT 
/RTN NUMBER 


/SET CURRENT 
/JRTN ADDR, 
/SET NEXT 
/RTN ADOR, 
/EXIT 














2ALL2 


AS1i38 
3314 
3315 
d316 
3317 
2320 
05214 


3322 
2323 
0324 
2525 
3526 
9527 
3332 
J534 
2332 
9333 
8334 
0335 
3336 
2337 
2330 
3344 
3342 


543 

344 
9345 
3346 
3347 
0350 
3354 
3352 
3353 
3354 
3355 
3356 
0357 


¥V133 


JAgd@ 
7604 
77 3¢ 
5713 
1366 
7462 
57153 


2020 
7220 
1722 
3252 
2322 
1722 
3452 
2322 
5722 
2002 
7300 
1733 
3062 
4345 
6230 
2062 
5337 


23353 
5733 
3822 
7300 
1923 
30638 
1¢65 
3264 
2064 
5353 
2863 
5354 
5745 


217FEB-69 183416 


SHALT, a 
LAS 
SMA CLA 
J“MP J] SHALT 
7A Rp TNNO 
HiT 
J“P Tt SHALT 


STCTR | J 
L.A 
AD I STCTR 
DCA EMP 
1S2# STCTR 
TAD | STCTR 
DCA ] TEMP 
1S# STCTR 
JMP | STCTR 
DLYSC, 4) 
CLA CLL 
TAD |] DLYSC 
NCA SCCTR 
J“S DLYMS 
175¢ 
ISZ SCCTR 
JMP 27d 


1SZ% OLyse 

' JMP T DLYSC 
OLYmS: @ 
CLA CLL 
TAD DELAYM 
OCA MSCTR 
TAD MILI 
OCa MILCTR 
182 MILCTR 
JMP ,e@4 
ISZ@ MSCTR 
JMP #5 
JMP T DLYMS 


PAGE 6 


7REAN SR 
/JHALT? (SR) 


JUNCONDITIOQNAL HALT (S8@a = 1) 
JEXIT, Sse Oe 


/GET CTR ANODR 
AND gAve Ay TEMP 


/GET COUNT ANDO 
/STORE PER C(TEMP) 


/EX TT 


/GET SECONDS COUNT 
/STORE AT SCCTR 

/GO DELAY 
/4 SECOND (1000 MSEC), 
/OONE DELAYING? 


“YES 
/EXIT 


/GET MS COUNT 
/STORE IN MSCTR 
GET 1 MS CONSTANT 
STORE IN MILCTR 
/OELAYED 1 MSEC? 


/DONE DELAYING? 


CEXIT 


J 


Hh Ree nannetnSnnttinnlantit $Y AMAIA UN AsO Ase Namesiinaamalannrtnee een salen TNL anon teainnntee rm 


Pda 


2420 
424 
dvd? 


a4az 


343 4 
24a5 
3446 
2427 
2412 
2411 
24142 
3413 
34144 
3445 
3446 
3417 
2420 
2424 
3422 
2423 
2424 
3425 
3426 
3427 
2430 
3434 
2432 
2433 
3434 
2435 
2436 
2437 
36448 
2444 
3442 
3443 


V153 


aqdO 


J2U@ 
7200 
1242 
227 
764Q 
5215 
1231 
3227 
1232 
7104 
7432 
7001 
3252 
1238 
1627 
3627 
1243 
7018 
1627 
2227 
3243 
£243 
5600 
2442 
6543 
2452 
6543 
$212 
2765 
5432 
2107 
7654 
4321 
1876 
7336 
OVE 


2L=FEBHS 9- 


#477414 


/JRANUQOM NUt BER GENERATOR SUBROUTINE 


RANGENs 


RANTAD:s 


RANDE Xa: 
RANCONs 
RANTBL: 


RANTND, 
RANSAV«s 


me 
CLA 
Tau 
TA) 
SrA 
JuMP 
rae 
NCA 
Tail 
CLE 
S2éL 
Tac 
OCA 
TA} 
Tal 
CA 
TAD 
RAK 
TAI) 
Ps¥ 
DCA 
TAD 
JMP 
RANT 
6943 
+i 
6545 
S210 
A765 
5432 
21:37 
7054 
4321 
1276 
* 


4 


13°14 


RANT NO 
RANDEX 
CLA 

RANTAD 
RANT SL 
RANDEX 
RANCON 
RAL 


RANCON 
RANCON 
[ RANDEX 
I RANDEX 
RANSAV 


I RANDEX 
RANDEX 
RANSAV 
RANSAV 

I RANGEN 
NU 





am 


\ 
PAGE. , 














PAL12 


3444 
3445 
3446 
2447 
2432 
2454 
2452 


3433 
3454 
3455 
2456 
2457 
3440 
3461 
2462 
3463 
3464 


3465 
3466 
3467 
2476 
2471 
0472 
34753 
2474 
3475 
0476 
3477 
8528 
0521 


3522 
25a8 
0524 
3535 
3536 
2587 
3512 
d511 
d512 
I513 
45144 
d515 
3516 
2517 


V133 


JOE 
72¢0 
$250 
5644 


odd 


daddy - 


2377 


IDI 
7260 
1258 
3251 
1251 
724 
2252 
3250 
12514 
5653 


JOdO 
2114 
6846 
7220 
1114 
7648 
7418 
3277 
6844 
5274 
6042 
3114 
5665 


ya) 
4432 
3317 
7452 
5323 
7044 
3123 
1722 
3052 
1123 
3452 
23¢2 
5732 
2077 


21-FEB=69 


/SUBROUTITNE 


INI TPT: 2 
CLA 
NCA 
UMP 
PIS; a 
PTi, J 


PTMSK, 3/77 


/SUBROUTI Ne 
GEITPTTe @ 


CLA 
TAO 
DCA 
TAD 
Tac 
aNp 
OCA 
TAD 
JMP 


/pU, CH/pR I, 
PuNcH, @ 


1s2 
TLS 
CLA 
TAD 
SA 
SAP 
JMP 
TSF 
JMP 
TCF 
DCA 
JMP 


/SUBROUTINE 
CHRCNTs @ 


JMS 
AND 
SNA 
JMP 
CIA 
DCA 
TAD 
DCA 
TAD 
DCA 
IS? 
MP 


CRMSK, 77 


1316 


PAGE 8 


TO INITIALIZE BINARY COUNT PATTERN 


PT 
I INITPT 


/SET PT@ = o 


/EXITT 


TO PROVIDE NEXT BINARY COUNT PATTERN CHARACTER CIN AC) 


PT@ 
PTi 
PTi 


PTMSK 
P7@ 


PT1 
I GeETPTT 


PFLAG 
PFLAG 
CLA 
+3 
hr) 


PFLAG 
I PUNCH 


TO GENERATE 


I RANDNO 
CRMSK 


CHRCNT#1 


SCNT 

I CHRCNT 
TEMP 
SCNT 

I TEMP 
CHRCNT 

I CHRCNT 


/GET PT@ 

/STORE AT PTL 

/GET PT1 

ZINCREMENT ,CCUMUL aTOR 
‘LIMIT TO 8&8 BITS 

/ ORE A PA 

veer pti | 

“EXIT 


T onE CHARACTER SUBRQUTIyE (CHAR Iy AC), 


/SET PFLAG 
/PUNCH PRINT 


/FLAG RESET? 
/NO 

/YES, 

/DONE PRINTING 


/YES, RESET PUNCK/PRINTER FLAG 
/RESET PFLAG, 

SEXIT, 

RANDOM CHARACTER COUNT, (NOT MORE THAN 77(8)) 


/GO GENERATE RANDOM NUMBER 
/ZREMOVE HIGH ORDER 6 BITS 


/o*S COMPLEMENT IT 


/STORE AT SPECIFIED ADPRESS 


SET UP EXIT 
/EXIT 








SP tidanke asaitcuneninninee eS 8 TL Pa 


Fe eer a 


FAL12 


db 

453 

0533 
3534 
3535 
0536 
9537 
0542 
3544 
2542 
0543 
8544 
8545 


3546 
0547 
3556 
0551 
0552 
3553 
3554 
3555 
3556 
0557 
0568 
a561 


0569 
8563 
2564 
3565 
3566 


ViSS 


4gd0 
4432 
4330 
74270 
232 

704 

3823 
9720 
de7l7 


JQdL 
3345 
173514 
7044 
1345 
2554 
7648 
5343 
2554 
5734 
1345 
5734 
2800 


GOP 
4426 
0566 
7408 
6832 
6031 
5353 
6054 
1147 
7642 
7418 
5746 


9366 
5552 
7402 
5347 
ABO 


21-Fke-69 16:46 PAGE + 
/SuBrGUT yer TY GENERATE RANDOM DELAY COUNT (SO “MORE THAN 3777(68)), 
/ 
OLUnT, 
doo [T RANDNYQ /GO GENERATE RANUCOM NU BER 
AYN. OLYMSK /MASK OUT UNDESTRES ITS, 
Sava /ZERO? 
IMP DEON T Ha /YES, GET ANOTHER NUMBER 
CDA /2°*S COMPLEMENT IT 
AGA NeLAYM 
J¥P YT DLONT /JEX TT 


DLYMSKe 277 


SY RROUT YT ve ime UMP yRe clac) TO CONTENTS Sho ea al carl+i 
/ 


CHUCK» J 
OCA wCHK STORE AC AT WCHK 
TA’) | CRCK /GET COMPARE DATA 
CIA /2*S COMPLEMENT IT 
TAU wCHK /ADOD CtWCHK) 
Is2z CHCK /SET UP FOR UNEQUAL EXIT 
SZA4 CLA ZEQUAL (CAC = @) 
JMP #3 /NO 
1S# CHCK /YES, SET UP FOR EQUAL EXIT 
JMP J CRACK /EQUAL EXIT 
TAD WCHK RESTORE AC 
JMP [— CrHCK /UNEQUAL EXIT 
WCHK » 2 


SYNC ON TAPE SUBROUTINE 


/ 

SYNKs g 
UMS I SETCTR /SET COUNT OF 
Crsk 4-256 (DEC) In 
«422 /OTSK 

SYNKA, KCC /CLEAR AC @ND FLAG 
KSF /READY? 
JMP gel /NO, TEST AGAIN 
KRS /YES, READ 
TAD MRBOUT 
SZA CLA 43777? 
SKP 
JMP — SYNK /YES, EXIT 
1S# CTSK /BUMP CHAR CTR +4 
JMP SYNKA /GO READ AGAIN 
HLT /256 CHARS READ, CAN!#T SYNC 
JMP SYNK#1 /GO Ta SRST 

CTOK; a /CHAR COUNTER 




















PALL2 


2628 
B6AL 


2602 


2633 
3624 
3645 
A646 
3627 
C618 
2611 
d612 
d6138 
2614 
3645 
3616 
2617 
3620 
06271 
2622 
9623 
4624 
2625 


V153 
J640 


20¢0 
7200 
1620 
3223 
2260 
1620 
3224 
2220 
1620 
3225 
2220 
7240 
1623 
3624 
2223 
2224 
2225 
5213 
5600 
3020 
320 
3020 


21 7FEB 69 


# 1/77+*1 


/SUBROUT 1 ve 


MOVE: 


MOVEA, 


FAUUR, 
TAUDR, 
MCTR: 


2 

CLA 
TAU 
pron: 
132z 
TA) 
NCA 
1S? 
TA.) 
yA 
[57 
CLA 
TAQ 
QCA 
1S? 
Is? 
ISz 
JP 
JmMP 
4) 

a 

A 


18:16 


PAGE 14 


TU MOVE VARIABLE LENGTH DATA FIELDS 


1 MOVE 
FADOR 
MOVE 

1 MOVE 
TANDOR 
MOVE 

[ MOVE 
MCTR 
MOVE 


I FAUDR 
I TADDR 
FADUR 
TaQDR 
MCTR 
MOEA 

1 MOVE 


/GET "FROM AdDR" aNg 
ssTORE AY FAQOR 


sGET "TO ADUR" AND 
pSTORE AT TADOR, 


/GEYT "MOVE COUNT" ANDO 
/STORE AT MCTR, 
/SET UP FOR EXIT, 


/GET "FROM" WORD 

/STORE AT "TO" LOCATION 
fei TO "FROM" ADOR 

fet TO wror" aDOR 

7ALL wORDS MOVED? 

JNO, GO MO,,£ AGAIN 
/YES, EXIT 


PALL 


{vad 
144 
lide 
1423 
1Wa4 
145 


1326 
LWd7 
1012 


144 
1" 72 


1013 
1214 
1915 
1016 
4017 
1020 
1024 
1022 
1023 
1024 
1025 

D6 
1087 
1232 


1254 
1832 
1233 
1034 
4835 
1036 
1237 
1040 
1044 


V153 
12¢cé 


Jer 
1O21 
4515 
1@22 
4515 
5260 


7226 
4507 
4514 
4545 
524% 


4586 
3347 
4537 
6932 
4513 
4512 
3184 
4510 
3276 
4430 
4274 


2453 


S217 


4536 
$317 
457 
6832 
4510 
$276 
4439 
42714 
5255 


ae 


21-F, B69 18516 Pace a: 


#, 47741 , 

/PROGRAM \UMRER S$, PUNCHES TEST TAPE WITH 2 CHARACTERS 
/SPECITF IEG IN SYMBOLIC LOGATIONS PTEMP, AND PTEMP], 
PREG: CLA 


TAS PIE ME /GET CCPTEMP) 
Js [~ UPRUNCH /PUNCH CCPTEMP) 
TA) PTFEMPIL /GET CCPTEMP1) 
JS | UPUNCH /PUNCH CC(PTEMP1) 
JvP PRGS /REPEAT, 


/ 
/PROGRAM NUMBER 4, PUNCHES TEST TAPE WITH BINARY COUNT PATTERN, 
PRL4, CLA 


JuS T INPATT /INITIALIZE RINARY COUNT PATTERN 
JMS [ GETPT /GET BINARY COUNT CHARACTER, 
JMS |~ UPUNCH /PUNCH CHARACTER 
JMP yea /REPEAT, 
/ 
/PROGRAM DREADS COUNT PATTERN=RANDOM NUMBERED GROUPS, 
/ FIXED) RAYDOM DELAY BETWEEN CHARACTERS IN A GROUP, 
pRUB: Jae J] 6Yyl /s¥\C el 
DCA ERRCTR /CLEAR ERROR COUNTER 
JMS [— TNPATT INITIALIZE PATTERN, 
KCC START READER 
SRIBA, JAS TI OLYCNT /GENERATE DELAY COUNT 
JMS [~ CRCONT G0 GENERATE AND STORE 
CTRA JRANDOM CHAR, COUNT 
SRT38, JMS 1 GETPT /GET PATTERN CHAR, 
OCA SBSP /STORE AT SBSP, 
Jus T DLYIMS /GO DELAY 
JnS Re AaADCK /GO READ AND CHECK CHAR, 
157 CTRA /GROUP DONE? 
JiP SRTds /NOQ, 
JUMP SRTZGA /YES, START AGAIN 
/ 
{PROGRAM 6-READS COUNT PATTERN@FIXED DELAY BETWEFN CHARACTERS 
PRO6, gMS ft SYNC SYNC TAPE 
DCA ERRCTR /CLEAR ERROR COUNTER 
JMc 1 TypAtt INITIALIZE pAtTERN 
KOC fSTART READER 
SRI4A. JsMS 1 GETPT /GET PATTERN CHAR, 
NCA SoaSP /STORE AT SBSP 
JxS ~ OLYIMS /GO DELAY 
JuS READCK /GO READ AND CHECK CHAR, 
JMP SRTLA AREPEAT 




















9AlL1a 


1042 
1043 
1044 
1045 
146 
1@47 
105¢ 
1251 
1252 
1253 
1054 
1055 
1056 
1057 


1042 
1261 
1282 
1863 
1064 
1255 
4066 
1267 
1078 


1071 
1272 
10758 
1374 
1075 
1976 
1077 
1128 
ee 
{125 
1124 
1125 
1126 
1127 
111¢ 
Liil 
1iie 
11138 
iii¢ 
1115 
1116 
Lia? 


Vi33 


7200 
3317 
4320 
6052 
45138 
4512 
diel 
4550 
3276 
4430 
4271 
2101 
3291 
5246 


7202 
3317 
4320 
6832 
4352 
3276 
4430 
4274 
5264 


J22C 
6831 
5272 
6236 
4511 
dO020 
5301 
5311 
2317 
5395 
7242 
3317 
7684 
A855 
7648 
7422 
7604 
7720 
5671 
1317 
74482 
56714 
2000 


247FEB=69 18115 PAGE 12 
/PROGRAY 7 = REAUS CARS -ROM TAPE AND MATCUES AAP VST CyAaRS 
/ Tv TEMP ANDO TE“P1, RANDOM DELAY RETWEE* CHARS, 
PRO7, CLA 
N04 ERRCTR JCLEAR ERROR COUNTER 
JMS ALIGN / 
KCC /START REANER 
SRI2, Jas [ peyYoNy /GENERgTE DELAY COUNT 
7 MS T CRCENT /G0 GENERATE AND STORE 
CTRA ZRANDOM CHAR COUNT 
SRT2b, JMS GIVE /GET CHARACTER 
NCA SBSP /STORE AT SBSP 
JMS ~— OLYILMS /GO DELAY 
JMS READCK /GO READ AND CHECK CHAR 
1852 CTRA GROUP DONE? 
JMP SRT28 /NO, 
JMP SRT2A 7YES START AGAIN 
/ 
/PRQGRAM 1¢ = SAME AS SRT2, BuT FIXED DELAY RETWEEN 
/ CHARS, DELAY IS SPECIFIED IN LOC = DELAYM, 
PR610, CLA 
NCA ERRCTR /CLEAR ERROR COUNTER, 
JMS ALIGN / 
KCC “START READER 
SRIGA, JIMS GIVE /SET CHARACTER, 
NCA SBSP /STORE AT SBSP 
JMS — DLYAIMS /GO DELAY 
JMS READCK /GO READ AND CHECK CHAR, 
JMP SRTSA /REPEAT, 
/ 
READCK: @ 
KSF /READY? 
JMp amd /YEST AGAIN, 
KR /READ CLEAR AC AND FLAG, 
JMS 7] CHECK GO CHECK CHARACTER WORD, 
SBSP . g / 
JMP ERRCNT ZERROR,. NO MATCH, GO IMC, ERRCNT 
JMP HLTTST 
ERRCNT+s IS? ERRCTR /INCREMENT ERROR COUNTER 
JUMP 1*3 
CLA CMA /OFLOW, RESET TO 7777, ; 
DCA ERRCTR 
LAS /READ SR, 
AND SRSMSK 
SZA CLA /HALT ON ERROR? 
HiT /YES. 
HLTTSTs LAS READ SR 
SMA CLA /HALT? 
JuP T RE gOcK NO EXIT 
TAQ ERRCTR /GEt ERROR COUNT 
HLT /HALT, ERROR COUNT IN AC 
JMP [— READCK /EXIT, 
/ZERROR COUNTER 


ERRCTR: @ 


© 


© 
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V1iss 


Ag 32 
72086 
60514 
5322 
6034 
7041 
3347 
1347 
1024 
7620 
5344 
13547 
1L@22 
76586 
5344 
74382 
Soc 
7042 
3346 
5720 
3346 
5720 
ABAY” 
ABC 
2A22 
7202 
2546 
5357 
3346 
58 

tipo 

7049 
3346 
1821 
5756 


Z2U7F EB 69 


f 
ALIGN, 


ALI, 


AL2, 


INU, 
ATEMP, 
GIVE. 


Cus 
KSI 
Oe a 
Ks 
Cla 
NCA 
Ta. 
TAG 
QA 
MP 
TAS 
TAD 
SNA 
IMP 
HLT 
JMP 
CMa 
OCA 
IMP 
DCA 
JMP 
3 

4 

% 

CLA 
1S2 
JMP 
DCA 
TAO 
MP 
cM 
DCA 
TAY) 
JMP 


18:16 


eal 


ATEMP 
ATEMP 
PTEMP 
CLA 
ALI 
ATEMP 
PTEMPL 
CLA 
AL2 


ALIGN] 


IND 
I ALIGN 
IND 
T ALIGN 


TvO 
7+4 
IND 
PTEMP 
I GIV 


IND 
PTEMP 
I GIVE 





PAGE is 


/READY? 

sTEST AGAIN, 

/READ CHARACTER, 
42'S COMPLEMENT IT, 
STORE AT A TEMP, 


/1S IT CHAR IN PTEMP? 
AYES, 
/NO, 


/1S 1T CHAR IN PTEMP1? 
/YES, 

/NO, ERROR, 

/REPEAT, 


SET IND TO #1 


/SET IND TO @, 


/1S INO = #1? 

/NO, 

/YES, 

/GET CHAR FROM TEMP 4 
/EXIT, 


/GET CHAR FROM TEMP, 
/EXIT, 














ee eS oe 


PALL e 


1272 
127i 
4222 
1223 
1244 


1225 
1296 


1227 
1210 
12ii 
1212 
1213 
1214 
1215 
1216 
1217 
1220 
i221 


1222 
1223 
1224 
1225 
1226 


1227 
1238 
1234 
1252 
1235 
1234 
1235 
1236 
1237 
1240 
1241 
1242 
1243 
1244 


1245 


viss 


léeup 


4426 
4820 
12¢5 
5694 
22352 


IB20 
1225 


4426 
d101 
6250 
7242 
6032 
74496 
5221 
2101 
D212 
5424 
7462 


7242 
6032 
5222 
OO01 
1246 


4426 
2023 
7472 
4426 
01214 
7634 
6032 
4432 
6034 
5244 
2181 
5235 
5424 
7422 


5252 


2i7Feb-69 


ay 77S 
/PROGRAY oy 
JPROGRAM CHECKS 


18:16 


ASR $$/735 TELETYPE BASIC 
INPUT [OT!S, 


PAGE 14 


INPUT TESTS, 


INTERRUPT, ANDO READER TIMING 


PROG, JvS I StTCTR /SET KSTART TO INITIAL 
KSTART ROUTINE ADDRESS, 
paTso 
BNP OP ogee GO START TEST 
SAXSET 
/ 
Pa@TS’, a 
PeTS$1 
/ISSUE KCC WITH ACH7777, AC SHOULM GO TS ?@, 
/AC NOT * INDICATES KCC FAILURE, TEST IS DONE 1408 TIMES, 
JMS I SETCTR /SET COUNT OF 
CTRA /e1i9@@ (DEC) IN 
-1752 /CTRA 
CLA CMA SET AC TO 7777 
KoC /CLEAR AC AND FLAG 
SéA /¥S AC = #@? 
JMP PYEY /NO ERROR Go TQ POFe 
1SZ CTRA /DONE? 
JMP 425 /NO, pEPEAy 
JMP I CrAIN /GHAIN 
POL; HLT /TST@ ERR HALT, «CC DID 
/NOT RESULT IN AC = @ 
CLA CMA /SET A TO 7777 
KoC ACLEAR AC AND FLAG 
JMp 492 /RpEAy 
PZTS1, tf 
PéTS2 


ZISSUE KCC, WalT 20@ MSEC FOR FLaG TO SET, 


/SKIP ON FLAG, 


/THAT FLAG JTS NOT SET, 
/TtEST 1S VONE 100 TIMES, 


JMS I SETCTR 
DELAYM 

«Sid 

JMS I SETCTR 
CTRA 

-144 

PgtSisb, KCC 

JeS I OLYIMS 
K SF 
JMP 
1S2 
yap 
JP 
HLT 


POTSLAs 


PYEL 
CTRA 
PJTS1lg 
I CHalN 
POEL. 


JP PYTSIA 


FAILURE To SKIP INDICATES 
OR KSF FAILURE, 


/SET DELAYM 
/T0 -24¢ 


/GO SET COUNT OF 
feig2 (DEC) IN 
/QTRA 

/CGLEAR AC AND FLAG 
/GO DEL,Y 

/SKITP ON FLAG = fi 
“ERROR, GO TO El 
fZALL DONE? 

/NO, REPEAT 

/CHaIN 

/TSTi ERROR HALT, FLAG 
/SET, OR KSF FATLEQ 
/JRESTARTING TEST. 


1S --NO7 


© 











ie ittanarammannnientiaLtenteten, aat  t ra er 


ferro Minstate enol esallnlmacisbilaccadetinsliulan sibilant lipamealienree tlt tb LEN eA RAE LE nt NR | eT ~ de 


ead 


ae ee ee 


1246 
1247 


25" 
2 
£35 
1233 
1234 
1255 
1256 
1257 
1259 
1264 
1252 
1283 
1254 
1255 
1256 
1267 


1270 
Lets 


1272 


1353 


Vises 


vegoe 


i273 


4436 
JO 23 
7470 
4426 
JALAL 
66 Se 
5232 
44S 
60S4 
5267 
68S4 
52714 
eld 
5262 
5424 
74282 


5256 
74682 
6051 


Bal 
5575 


2itmten=6y jails PAGE } 
Pedlsey, 2 
Pets 


ZJ]SSUE KCL, wAIT 286 MSEC FOR FLAG TO BE SET, 
/JSRTF ON FLAG 122d TIMES Q yERIFy CONSIS SEN SK ITPPING, 


/ T 
Jas 1] St TCTR /SET DELAYM 
DQelAY™M (TO wd 
~S1¢ 
guvS J SETCTR /GO SET COUNT OF 1¢4d¢ 
CTA /(MEC) IN 
“l/5+ /CTRA 
P3ITS2As KCC /CLEAR AC AND FLAG 
JMS IT DLYIMS /G0 DELAY 
KoF /skIp oN FLAG = 1 
JME PSEZA /DID NOT SKIP, GO TO EPA 
Kor /SKIP ON FLAG = 1 
JMP PYE238 /DQIO NOT SKIP, GO TO E2B 
1S4 CTRA /ALL DONE? 
JMP 433 /NO, REPEAT 
JMP |. CHAIN CHAIN 
P@Le2@A, HLT /TST2 ERROR HALT. FLAG 


/NOT SET OR KSF FAILURE, 
a ee peTseA 
PAE2B, HLT /TST2 ERR HALT Be 


/KSF FAILURE 


KSF /SKIP ON FLAG = 1 
JMP yo /REPEAT 
JMP a2 /REPEAT 























2AL12 


1275 
1276 


1277 
1520 
1$24 
132 
1593 
1544 
1325 
1526 
1327 
1319 
1311 
1312 


1313 
1315 
1316 


1317 
1528 


1521 
1522 


15235 
324 
525 

1326 


V1iss 


2003 
1327 


4426 
3023 
7470 
4426 
2101 
7014 
6052 
49459 
6034 
5320 
6032 
6031 
5345 
3335 
2101 
5312 


5424 
7402 


5305 
7482 


6032 
68% 
532 
3323 


217FEB69 18:16 
pelss, 3 

PaTs4 
/ 


PAGE 16 


/1SSUE KCC, WAIT 20a MSECS FOR FLAG TO SET, 
/VERIFY THaT FLAG IS SET, RESET FLAG (KCC) AND 


/SKITP ON FLAG 582 TIMES 


“SKIP UCCURS wITH FLAG = 


/ 
JMS ] SETCIR 
DELAY™M 
“$12 
JMS I SETCTR 
CTRA 
-~J64 
POZTSSAe KCC 
JMS -~ OLYIMS 
KSF 
JMP PBESA 
KCC 
K SF 
JMP + 
JMP Pye 3y 
ISZz CTRA 
JMP #4 
JMP I CHAIN 
PObLSA, HL T 


JMP PBTSSA 
PGkE3B, HLT 


/TURN oFF READER BEFORE 
/SCOPE LOOP, 

KCC 

K SF 

JMP +72 

JMP ad 


To VERIFY THAT NO 
By 


/SET DELATM 
/TO =2208, 


/SET COUNT OF 

/-588 (DEC) IN 

/CTRA 

/CLEAR FLAG 

/GO DELAY 

/READY? 

/NO, ERROR 

/YES, RESET FLAG 
/READY? 

/nNO, OK 

/YES, ERROR 

/ALL DONE TESTING? 

7NO, REPEAT 

/YES, CHAIN 

/TST3 ERR HALT Ae FLAG 
/NOT SET OR KSF FAILURE 
“TRY AGAIN 

/TST3 ERR HALT Be FLAG 
/FAILED TO RESET+s OR KSF 
/SKIPPED ERRONEOQUSLY, 


/CLEAR FLAG AND AC 
/SKIP ON FLAG = 1 
/REPEAT 
/REPE ,T 








2AL ia 


1327 
1530 


1331 
1332 
153s 
1334 
1335 
1536 
1337 
1542 
1341 
1342 
4543 
1344 
1345 
1346 
1547 
1552 
1551 
1552 
1358 
1354 
1355 
1356 
13557 
1368 
3$ 
i356 
1563 


1564 
1365 


1366 
1567 
4372 


4574 
1372 
1373 


Vi Ss 


8204 
14v¢ 


4426 
IBC? 
1345 
6042 
6052 
6051 
5356 
6032 
60¢1 
7202 
6802 
5347 
74¢2 
5354 
4426 
3121 
6230 
4426 
2Q82 
1574 
6032 
6851 
5356 
688 

788 

7402 


4426 
2002 
1376é 


6021 
7Q0@ 
5366 


24.1 
5362 
5424 
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PBIS4, 4 
PeTS5 
/THIS ROUTINE Cre CKs THAT NO OTHER DEVICE Cah CAUSE 
E 


JaAND THe CHECKS THAT THE READER FLAG IS CAPABI OF 
jeS | SETCTR /SET [INTERRUPT RETURN 
2 /TO PBESA, 
Pwkhk 4a 
Pgts4a, TUF /CLEAR PUNCH/PRINTER FLAG 
KOC /CLEAR READER FLAG AFTER 
K >F /}~T COMES UP 
JMP ivi 
KCC /CLEAR READER FLAG 
eas JENABLE INTERRUPT 
NP 
TOF /TURN OFF INTERRUPT 
JMP 43 


/UNEXPECTED INTERRUPT 
/TRY AGAIN 
/SET CTRA TO 


POrda, HLT 
JMP POTS4A 
JMS J] SETCTR 


CTRA fm dD 

“175% 

JMS ~ SETCTR /SET INTERRUPT RETURN 
2 TO PBTS4AC, 

PeTS4c 

KOC 

KSF /WAIT FOR READER FLAG 


POTS4Ba [ON /ENABLE INTERRUPT 
NOP 


Pgt4b, HLT 


AN INTERRUPT, 
INTERRUPTING, 


/READER FLAG FAILED TO INTERRUPT, 


JOR INTERRUPT SYSTEM MALFUNCTION 


JMS [I SETCTR /SET INTERRUPT RETURN 
2 /TO POTS4CHi, 
P¥TS4C-1 

ZSLOPE LOOP 
LON 
NOP 
JMP #2 


f 

P,7TS4C, JS4 CTRA {DONE ? 
JMP PYZTS4B 
Jsip I CHALy 


/NO, REPEAT 




















"Ae to 


1429 
1421 


qa 
1492 

424 
1425 
1426 
1427 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 


1420 
1421 
14922 
1423 


Vi33 


1409 
3Ba5 
1424 


4426 
2053 
7622 
4426 
dict 
7634 
63932 
4432 
6231 
5217 
21¢1 
5212 
5424 
7402 


6852 
6051 
5221 
2228 
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#, 41/77,1 

PZTS5S, 5 

PgIS6 

/REAVER TIMING TEST, CHECKS THAT READER FLAG IS =1 NO 

/LATER THAN 110 “MILLISECOVOS AFTER KCC INSTRUCTION IS ISSUFD, 
/ 


JMS I SETCTR SSET DELAYM 
ORLAY™ PT ORGS" 
“156 
JMS J] SETCTR /SET COUNT OF 
CTRA feta? (JOEC) IN 
m144 /CTRA 
P2TSSAs KCC /START READER, CLEAR PC FLAG 
JMS [ DLYIMS /GO DELAY 112 MILLISECS 
KSF 
JMP PWES 
IS4 CTRA 
JMP PYTSSA 
JMP - CHAIN 
POLES, HLT /YST5 ERR HALT, FLAG NOT#1 
4418 MSECS AFTER KCC INSTRUCTION, 
KCC /START READER, CLEAR FLAG, AC, 
KSF /FL Gel? 
JMP ,et NO, TEST AGAIN 
JUMP 43 /YES, REPEAT, 








~ ~ 3 


‘f 
ee 
‘4 


a1? V183 21-FER~69 L8atie* PaGE 19 
1424 Jo POTS6, 6 ; 
4425 7777 Vy aa 


JREAD 296 ‘[FFERENT CHARACTERS, FACm CHARACTER [S READ Lede LIMES 
/TU VERIFY CONSISTENCY OF READING FROM TTI, 





1457 2920 WTS6B, 2 


/ 
1426 4426 JMS T Se TCTR SET COUNT OF 
1427 died CIRA fe 2S56( VEC) 
1430 74282 “4°90 /1y CTRA 
1431 6852 PBy Oar KCC /CLEAR ACe FLAG, gTApRy pO as 
1432 6831 K SF /READS? 
4433 5232 Gar md /NO, YET AGAIN, 
1434 6934 KS /READ CHARACTER, 
4435 3266 NCA wTS6A /SAVE AT WTS6A, 
14936 4426 J”S 7— St TCR /SET COUNT OF 
1437 312 CTRB /CTRB 
1440 6035¢ “1754 fm122@0 (DEC) IN 
44414 7208 POTSO6Bs CLA 
1442 6034 KRS /RpEAD CHARACTER, 
1443 3267 OCA wTS6a /SAVE AT wTS6B 
1444 1267 TAQ wTS63 /GET [T RACK, 
4445 70414 CIA /2°S COMPLEMENT IT 
4446 1266 T,1) WTS6, /,00 EXPECTEN cH,aR 
1447 7648 S24 Cex /RESULT 6? ’ 
1450 5256 JMP Pup oa /NO, ¢RROR, 60 TO ¢6a. 
1451 21¥%2 182 CTR /READ CHAR 1880 TIMES? 
4952 52414 JMP PYTS6B /NO, GO READ IT AGAIN, 
1433 2101 1SZ CTRA /YES, READ 256 DIFF, CRARS? 
1434 5231 JMP PWTS6A /NOQ, 
4455 5424 JMP Y CHAIN AYES, CHAIN 
: 4456 1267 P@EG6A, TAD WTS65 
i 1457 7482 HLT /TST6 ERR HALT Ay AC DISPLAYS 
f /INCORRECTLY READ CHAR, DEPRESS 
/ /KEY CONTINUE 
: 4468 7292 CLA 
1461 1266 TAD WTS6A 
i462 7422 Pgté6s, HLT /TST6 ERR HALT Be AC DISPLAYS 
/ /WHAT THE CORRECT CHAR SHOULD 
/ /BE, 
1463 7206 CLA 
1464 6834 KRS /READ CHARACTER 
| 4465 5263 IMP 4? /L 
| 1466 3820 WIS6A, @ 


fash ish, SR ethane, ~ 














SAUL e 


1622 
6d 
t62 
1623 
1624 


1625 
1626 


1627 
1610 
1611 
1612 
16153 
1614 
1615 
1616 
1617 
1628 


6 
{653 
1623 
1624 
1625 
1626 
4627 
1630 
1631 
1632 
16353 
1634 


Vi33 
1640 


4426 
OZoe 
1625 
26¢4 
232 


dBdR 
1635 


4426 
2223 
7472 
4426 
3i2i 
6858 
7206 
6846 
4430 
6841 


S557 
6944 
5234 
2104 
5222 
5424 
7622 
5215 
7602 
6041 
5232 
5232 
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ao « L7/ +t 
/PHQOGRAM 1, ASR3S/55 TELETYPE BASIC OUTPUT TESTS, 
/PROGRAM CHECKS OUTPUT I10T,S, INTERRUPT, AND TIMING, 
PRL: JMS | SETCTR /SET KSTART TO INITIAL 
KSTART /ROUTINE ADDRESS, 
PiTSs¢ 
JMP oY ,+1 /GO START TEST 
SRSET 
/ 
PilSc, A 
P1TS1 
Jt TLS AV, WAIT 208 MSERS fOR FLAG TO SeTs SKIP ON FLAG=1 (TSF), 
/TSF SHOULD SKIP, OR ERROR HALT PLE@A OCCURS, FLAG NOT SFT, OR TSF FAILURE, 
/2, WITH FLAG#1, SKIP ON FLAG 1028 TIMES TO TEST FOR CONSISTENT SKIPPING, 
/FAILURE TN SKIP CAUSES ERROR HALT P4E2B, 


JMS I SETCTR /-23@ TO DELAYM 
OkLAYM 
~ 351i 
JMS I SETCTR /-1@@0 TO CTRA 
CTRA 
©1752 
PiTS2As» CLA /GLEAR AC 
TLS /START PRINTER/PUNCH 
JMS [— BLYAMS /DELAY 280 MSECS, 
TSF /FLAG=1? 
JMP PyEOA NO, ERROR 
PiTS@B. TSF /FLAGS1? 
JMP PLE83 /ERROR, FAILED TO SKIP, 
[SZ CTRA /DONE? 
JMP P1TS#B /NO, REPEAT, 
JMP J] CHAIN 7YES, CHAIN 
Pitd, HET Chay JERR Hal T ,  FlaG NOTs1 AFTER 
1 jm PITSOA 1280 MSc -S4'OR Sp pATLUR 
PiE@B, HLT CLA /ERR Hac$ B, TSF FAILED TO SKIP 
TSF /SCOPE LOOP, SKIPS ON 
JMP yet /FLAG CONTINUOUSLY, 
JMP Ad 





2 A ccmeclcoel  nte elle Mee 


i a | ViS3 217FE B69 18;16 PAGE 21 (lm, 

1635 dI@¢1 Pilsi, 1 

1636 1656 PiTS2 
/LOSUE TCF TO CLEAR FLAG, SKIP ON FLAG 1404 TI”ES TO VERIFY THAT NO 
/SRIP OCCURS WITH FLAGES 

1637 4426 JMS 1 SETCTR /=-129Q TO CTRA 

4642 d121 CTRA 

1641 63390 ei/7ou 

1642 6042 Tey CLEAR eLlag 

1645 68041 PLISlA: TFSh 

1644 7419 SKP 

1645 52>14 JMP PLE 

1646 2101 loz CTRA 

1647 5243 JMP PLTSIA 

4652 5424 JMP J CHAIN 

16514 7682 Pitt, MLT CLA JERR HALT, AFTER CLEAR FLAG (CTCF), 

/TSF INSTRUCTION SKIPPED, 

1652 6842 EGF. /SCOPELOOP, CLEARS FLAG, 

4653 6841 TOF ZAUDN FHEN SKIPS ON FLAG 

1654 5253 JMP yet /CONTINUOUSLY, 

1655. 5253 JMP ,=2 
/ 

1656 ae Piis2, 2 

4657 eLel P17TS3 
/19SUe TLS, WAIT FOR FLAG TO SreT, cbeAR FLAG (Tar), SKIP ON elLAge1,NO SKIP 
7/SHOULD OCCUR, IF SKIP OCCURS, TCF INSTRUCTION (CLEAR FLAG), FAILED, 

1668 4426 JMS I SETCTR /-1@2 TO CTRA 

1661 0191 CTRA 

1662 7634 7144 

1643 7288 PaTS2Aa CLA 

4664 6846 TLS 

1665 6044 TSF 

1666 5265 JMP ,ri 

1657 6042 TCE 

1676 6041 TSF 

1671 7412 SKP 

1672 5276 JMP PLE2 

1673 2101 1S# CTRA 

1674 5263 JMP PiITS2A 

1675 5424 JMP I] CHAIN 

1676 7602 Pite2, HLT CLA 7ERR HALT, TCF FAILED To RESET 

/FLAG, 
1677 6042 TCF /SCOPE LOOP, CLEARS FLAG 


17328 5277 IMP gmk /CONTINUOUSLY, 








2A 1? 


1741 
1742 


1723 
1724 
1725 
1726 
1727 
1718 
1711 
171ie 
1713 
1714 
1715 
1716 
i7i7 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1732 
1733 
1732 
1738 
1734 


1735 
- 4736 
1737 
1748 
74 
+74 
4743 
1744 
- 4745 


V133 


A233 
1746 


4426 
202 
1717 
6832 
6046 
6844 
5512 
60642 
6891 
7000 
6002 
9321 
7462 
5326 
4426 
0104 
6830 
4426 
3602 
1743 
6246 
68414 
5336 
6804 
7800 
7402 


4426 
3002 
1742 
6054 
7628 
5348 
2101 
5332 
5424 


21-FEB<69 


pitss, 


3 
P1TS4 


lo:ié 


PAGE 2¢ 


/THIS ROUTINE CHeCKS THAT NO OTHER DEVICE Ca CAUSE AN INTERRUPT, 
/JAND THEN CHECKS THAT THE PUNCH/PRINTER FLAG CAN CAUSE AN INTERRUPT, 


P{TSSA. 


PIL3A, 


PiTS3B; 


P1L3b, 


PiTSsCe 


JMS J] SETCTR 
2 

Plp Sa 

KCC 

TS 

TSF 

JMP yal 

ror 

YON 

NOP 

] OF 

JUMP +3 

HLT 

UMP PLTSSA 
JMS [— SETCTR 
CTRA 

#1/52 

JMS py Sp TCTR 
2 


PLTSSC 
TLS 

TSF 

JMP wd 
TON 

NOP 

HLT 


JnS I] SETCTR 
2 

PITS3C#j 

TON 

NQF 

JMP 172 

1S2 CTRA 

JMP PiTS56 
JMP 1 CHAIN 


/SET INTERRUPT RETURN TQ 
/PleS, 


/CLEAR READER FLAG IF uP, 


/CLEAR PUNCH/SPRINTER FLAG 
7ZENABLE INTERRUPTS, 


/olSagle INTERRUPTS 


UNEXPECTED INTERRUPT, 
/TRY AGAIN, 
yrigae TOA CTRA, 


/SeT [NTeRRUPT RETURN 
/Tqg piTsse 


/START PUNCH/PRINTER 
/FLAG UP? 

/NO, TEST AGAIN 

/YES, ENABLE INTERRUPT 


/PRINTER FLAG FAILED TO INTERRUPT 
f/OR INTERRUPT MALFUNCTION, 

/SET INTERRUPT RETURN 

TO P1TS3Cel 


/SCOPE LOOP, 
/DONE? 


“NO, REPEAT 
/YES, CHAIN 





V13Ss 


ivdd 
7777 


4426 
deaes 
7622 
4426 
2104 
7634 
6246 
4435 
66441 
5365 
214 
5356 
5424 
7682 


6246 
6044 
5367 
5366 


217F UBT OY Leite pAGE 3” 
Plis4s 4 
1777 


/PUNCH/PRISNTER TIMING TEST, CHECKS THAT FLAG [Sst NO LATER THAN 
/41G@ MILLISECONDS AFTER TLS INSTRUCTION 


jis 1] Se TCIR /-i14? TO JELAY™M 
Delay 
-~1>6 
JVs 7 S,TCTR /-137% TO CTRA 
CTrRA 
144 
PLIS4SAs TUS /START PUNCH/PRINTER 
Jets oT OLyiMs /GO NELAy 112 MSECS, 
TOF /FLAGS1? 
J4MP PLE 4 /NO, ERROR, 
[sZ4 CTRA YES, JONE? 
Jmp plTsaA a : REpEAT, 
JMP oT CHAIN YES, CHAIN 
P{t4, HLT CLA JERR HALT. FLAG NOT 1 110 MSECS 
/AFTER TLS INSTRUCTION, 
18 /SCOPE LOOP, START PRISMTER 
TSF /FL G21? 
JMP awd NO, CHECK AGAIN 
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Zor? *, T77*1 
JPROGRAY 2, ASR3S/59 TELETYPE REAVER TEST, CHECKS ASILITY OF REAPER 
/TJ CORRECTLY READ AT FULL SPEEDO AND WITRK RANDOM STALLS, 


2428 4426 PRO2, JIM>> | SETCTR SSET KSTART TO INITIAL 
ewday a2 KSTART /ROUTINE ADORESS, 
2022 28<¢5 P2Tse? ; 
2023 5624 0 ee ee ae /GO START TEST 
2024 2232 SrStT 
/ 
2025 dave P2TSu, w 
2626 2235 P2TSi /JNEXT RTN AOOR, 


JREAU 4899 CHARACTERS, AT FULL SPEEU, MATCHING EACH CHARACTER 
/READ AGAINST COUNT PATTERN 


/ 

2027 4536 JMS I] SYNC /GO SYNC TAPE 

2018 4426 JMS I SETCTR /SET COUNT OF 

2011 ci?¢1 CTRA /m4295(DEC) IN 

2212 da@dt1 -/777 /CTRA 

94,3 683 KCC /START READER 

2014 452 JMS JT INPATT /GO {NITIALIZE PATTERN 

2015 4518 Patsd,, JMS I GETPT /GET PaTTERN CHaRacTER 

2016 3223 NCA SBA /STORE AT SB@ ; 

2017 6831 K SF /READY? 

2028 5217 JMP ,ed JNO, TEST AGAIN 

2021 6836 KR /YES, READ CHARACTER 

2822 4511 JMS I CHECK /GO CHECK FOR CORRECT MATCH 

2023 2898 SBw, 4 /CORRECT CHAR HERE 

2224 5239 JMP P2E@ /JERROR, GO TO P2Ee 

2025 21901 P2Tg@b, IS2 CTRA /OK, ALL DONE? 

2226 5215 JMP P2TSZA JNO, REPEAT 

2027 5424 JMP IT CHAIN /YES, CHAIN 

2038 7482 P2t@s HLT /TST1@ ERR HALT, AC CONTAINS 
/CHAR THAT OID NOT MATCH 
/AGAINST PATTERN. EPRESS 
KEY CONTINUE 

20314 72282 CLA 

28032 1223 TAD SBA /GET CORRECT CHARACTER 

2033 7422 HiT ZAC CONTAINS THE EXPECTED CHARACTER 

2034 5225 JMP P2TQb 
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2325 2dd1 Pelsi, 1 ' 
2836 2367 pets 


/READ 2dve CHARACTERS WITH RANDOM DELAY RETWEE* CHARACTERS, 
J/MATCH LACH CHARACTER READ AGAINST COUNT PATTERN 


/ 

2237 4506 4. JMS° SYNC /TO SYNC TAPE 

ook 4426 g“Ms — SETCITR /SET COUNT OF 

244 34et CT XA Je2 AVG (NEC) IN 

2842 4266 -3720 ZOTRA 

2243 6032 KEC /START REANER 

2244 4527 UMS ~ JTNPATT JINITIALIZE PATTERN 

2445 4512 PA'S igs US td  GelPs /GET PaTTERN CHaRacTER 

2646 3255 NCA SB1 /STORE AT Sbi1 

9447 4513 Jvc T DLYCyT /GEVERATE RAQDQM DELAY 

20358 4432 JMS T DLYIMS /DELAY 

2854 6631 K SF /READY? 

2252 5251 Jer yet “NO, TEST AGAIN 

2353 62356 KK /YES RE aD CHARACTER 

2334 4511 Jus 1 CHECK /cO EHECK FOR CORRECT MATCH 

225 2Q22 Spi, 2 /CORRECT CHAR HERE 

2238 5262 JMP P2EL JERROR, GO TO P2E1 

2057 2184 P2TiB, IS# CTRA /OK, ALL DONE? 

20468 5245 JMp peTsia fy ) 

2041 $424 JMP I CHAIN /VES, CHAIN 

2852 7422 P2t1, HUT /TST1 ERR HALT, AC CONTAINS 
/CHARACTER THAT MID NOT MATCH 
/AGAINST PATTERN, DEPRESS 

SKEYCONTENUE 

2263 7202 CuA 

2264 1255 TAD SBL /GET CORRECT CHARACTER 

2355 7422 HLT /aC CONTAINS THE EXPECTED 


/CHARACTER 


2066 5227 JMP P2T13 








e074 
2072 
2078 
2074 
2075 
2876 
2n77 
2120 
2141 
21a2 
2198 
2124 
2145 
2126 
2147 
2112 
241414 
dite 
2115 
2114 
2115 
2116 
2117 
2128 


313) 
2125 
2124 


Va SS 


eGd2 
via d 


45 46 
4426 
2124 
7634 
6032 
4527 
4513 
4512 
0102 
4514 
3311 
4430 
6034 
5325 
6036 
4511 
2030 
5320 
21d2 
5322 
2101 
5277 
5424 
7402 


7598 
1314 
7422 
5315 


277FE B69 
P2eTse, 2 
7777 


/ReAy NITRA RAN OM STALL 


/1¥8 GROUPS 
/ 
JMS 
JMS 
CTRA 
~144 
KOC 
ws 
P2TS2As YUMS 
JMS 
CTRs 
P21TS2Be JMS 
DCA 
JMS 
K SF 
IMP 
KRE 
JMS 
SBe, g 
J™MP 
152 
JP 
P2lteac, 1sz 
MP 
MP 
P2E2, HLT 


CLA 
TAD 
HUT 
jMP 


19'16 


READ: 


I SYVC 
I SkTCTR 


I INPATT 
1 OLYCNT 
1 CRCONT 


I GeTPpT 
SB2 
I D 
sag 
I CHECK 


P2E2 
CTRB 
P2TS2B 
CTRA 
P2TS2A 
I CHAIN 


$82 


P2T2c 
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pe TWEEN RANDOM CHARACTER GROUPS 


/60 SYNC TAPE 

/SET COUNT OF 

f/-182 (DEC) IN 

/CTRA 

/STARYT REANER 
/JINITIALIZE PATTERN 

/SET RANDOM DELAY 

/SET RANDOM CHARACTER 
‘COUNT IN CTRB 

/GET PATTERN CHARACTER 
/AND STORE AT SB2 

/GO DELAY NO OF 

/READY? 

7NO . TEST AGAIN 

/READ CHARACTER 

/CHECK FOR CORRECT MATCH 
/AGAINST SB2 CONTENTS 
/ERROR, GO TO P2E2 

/OK, ALL CHARS FOR GROUP DONE? 


/YES, ALL GROUPS DONE? 


/YES, CHAIN 
/T¥ST2 ERROR HALT. 
/DID NOT MATCH AGAINST PATTERN, 
ACONTINUE 


AC CONTAINS CHAR THAT 
DEPRESS KEY 


/GET CORRECT CHARACTER 
aC CONTAINS THE EXPTECTED CHARACTER 


© 
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P misk 
/PRGIL+s AS®S3Ty AUTOMATIC READER OPTION TEST, 


/CHECKS THAT REAVER 
JAND THAT FLAG JOES VOT RESPOND TO KCC AFTER "READER OFF" COMMANY, 
JA TEST 15 DOWE BETWEEN 1 AVD 7 CHARACTESS AFTER EACH RE*QFR CONTROL 


/CUMMAND, TEST 


FLAG RESPONDS TO KCC AFTER "REAVER ON" COMMAND, 


1S CONTINUNUS RUNNING, FAILURES ARE [NDICATFO BY HALTS, 


/ 
PRU41, OCA SPFLAG /CLEAR SPFLAG, 
TAD PCHQFF /TURN OFF PUNCH FEED 
Jus TTOUT 
JnS CRPIN /INITIALIZE DELAY AND CHAR COUNT, 
Tai) RDRON /TURN ON RFANER 
Jus TTOUT 
Jas tT OLYIMS /wAYTT AN ADDITIONAL 11¢ MSECS, 
KCC /ISSUE READER START, 
JMS TY OLYIMS /DELAY ti8 MSECS, 
K SF /FLAG UP? 
HLT CLA /NO, ERROR. FLAG SHOULD RE uP 
[s% CTRs /ODONE FOR N CHARACTER? 
UMP 425 /NO, REPEAT, 
TAU CTRA /YES, RELOAD CHAR COUNT 
DCA CTRB /INTO CYRB, 
TAD ROROFF /TURN OFF READER 
JIMS TTOAUYT 
KCC “CLEAR READER FLAG, 
JMS [— DLYIMS /DELAY 118 MSECS 
KCC /ISSUE READER START 
JMS JY DLYIMS AWAIT i116 MSECS, 
KSF /FLAG UP? 
SAP /NO, OK, 
HLT CLA AYES, HALT, FLAG SHOULO BE DOWN 
1S7 cCTRe /DONE N TIMES 
JMP ,#6 /NO, REPEAT 
JMP PRGIletS /YES, START OVER, 
/ 
RDRONe 2et 


RDROFFs 228 
PCHON, ?22 
PCHOFF,s 224 


SPFLAGe # 
KQ@UQ7, 7 
KBS77, 377 
K76508 7656 














2A12 


2244 
2245 
2246 
2247 
2250 
2271 
2252 
2253 
2254 
2255 
2256 
2257 
2260 
2261 
2262 
2268 
2264 
2265 
2266 
2287 
2270 
2271 
2272 


2273 
2374 
2275 
2276 
2277 
2322 
2331 
2322 
2323 
23234 
2325 
2326 
2327 
2312 


Vise 


t242 
3326 
4273 
1256 
4311 
1233 
431i 
4311 
21de 
5258 
1241 
4311 
1121 
31id2 
1235 
3237 
1255 
43i4 
1241 
431i 
2102 
5266 
5246 


2820 
4426 
3823 
7622 
4432 
A246 
74508 
5277 
7044 
3104 
1101 
Siv2 
$257 
5673 
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18316 


PAGE 28 


/PRGL2e ASRSSTY AUTQyTIC puyCn geTigx TEST 

/CHECKS OPERATIOV OF AUTOMATIC PUNCH BY PUNCHING RUSOUTS wITH 
JPCHON: AND ALL @'S CHARACTERS wITH PCHOF, THE TAPE RESULTING 
/SHOULU HAVE ALL RUSOUTS, AS THE TAPE SHOULD NOT ADVANCE 
/JWHEN PUNCHING WITH PCHOFF, THE SEADER IS USED TO CHECK THE 
/TAPE, REPEATED FAILURE OF THE PUNCH FFE) TO TIIRN ON WILL 


ZEVENTUALLY BE INDICATED BY TIGHTENING OF SLACK RETWEEN 
/JREAVER Avi? PUNCH, 
/ 
PRLY2, Tad K765¢ /GET ¢(SvV4a CLA) CODE AND 
OCA TTOUTA /SET AT TTOUTA, 
JMS CRPIN /INITIALIZE DELAY ANO CHAR COUNT, 
TAD PCHOFF /TURN OFF PUNCH FEED 
JMS TTOUT 
TAQ RODRON /TURN ON READER, 
J4S TTOUT 
JMS TTOUT /PUNCH ALL @'S CHAR, 
15% CTRe /JQONE FOR N @ CHARS? 
JMP 472 /NO, REPEAT, 
TAD K¥37/ YES, PUNCH A RUBSOUT 
JMS TTOUT 
TAU CTRA ZRELOQAD CHAR COUNT 
NCA CTR /INTO CTRo 
TAD PCHON /SET SPFLAG 
DCA SPFLaG 
Tal) PCHON /TURN ON PUNCH FEED, 
JMS TTOUT 
TAD KO377 /PUNCH A RUBOUT 
JMS TTOUT 
1S# CTRe /DONE FOR N RUBOUTS? 
JMP ,#3 /NO, REPEAT, 
JMP PRGLete /YES. START OVER: 


/ 
fSU TO INITI,LI¢e pEL AY cAUSED aNp SET cHaR COUNT 
CRPIN, 


Ss 


JMS I SETCTR f/-1i1@ TO DELAYM 


DELAYM 

=156 

JMS I RANDNO /GET RANDOM NUMBER 
AND KOOO/ 

SNA STILL NON#2? 
JMP 7 /NO, 

CIA 

DCA CTRA /SET IN CTRA 
TAD CTRA “AyD CTpR 

DCA CTRB 

NCA SPFLAG /CLEAR SPFLAG 
JMP I CRPIN /EXIT 
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7AL12 


2544 
evle 
esis 
2514 
2515 
2316 
2517 
232a 
2321 
2322 
2523 
23274 
2325 
2326 
2327 
2330 
2334 
2332 
2333 
2534 
2335 
2256 
2337 
2342 
2544 


Viss 


Ad 
6246 
6244 
3313 
6242 
72909 
12357 
7622 
ee eas 
6032 
6054 
53238 
6054 
76590 
ope 
1243 
3326 
6054 


7698 
5711 
6434 
7422 
7200 
5744 


clumtktes=-69 


yoV¥B 10 
/Jo SET, 
/THAT LT 


TEU 4 


TTUUTAs 


YeTPLT Gata 
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J TELEPRINTER,PUNCH, IF SPFLAG 


mr AQ A CHARACTER FROM TAPE READER ANQ CHECK 


iS Re SOUT. 


q 
iS 
For 
oe 
Tce 
Cha 
TAN 

ya 
JP 
KuUC 
K >t 
UMP 
KKS 
Siw 
Jap 
TAY 
OCA 
KRS 
TAD 
SNA 
JAP 
KRS 
HLT 
CLA 
JMP 


eed 


SPFLAG 
CUA 
[CAT 


ord 


CLA 

Et tTOud 
K76129 
TTOUTA 


MRBOUT 


Cha 
I TTOUT 


I TTOuUT 


/QUTPUT CHAR, 
/DONE ? 

/NO, WAIT 

f/YES, CLEAR FLAG, 


ZyUNCH Qn? 

ENO Boll 

/¥ES, START READER, 
/FLAG UP? 

/NO, WATT 

/YES, READ CHAR 

/QOR (SKP CLA) 

/CHAR IS 8, EXIT, 
/GET (SKP CLA) ANO 
/SEY AT TTOUTA, 
/REREAD CHAR, 

SY¥AD (°377 

AwyS IT A RUROUT? 
/YES, OK, 

/NO, ERROR, REREAD CHAS, 
“DISPLAY CHAR, 


EXIT, 


2, TAURI OE we ON eo EE ae Te 
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PALL2 


oa oe 4 
42 
4u1TuUN 
aT=Mo 
vies 
ce4d 
CAAT 
SHATNN 
shiek 
sREC< 
SARCNT 
SCP TD 
ZRINT 
oRMS« 
oRe TN 
STRA 
on ii.) 
JTSK 
SURTST 
JEL AYM 
JILONT 
JLYALMS 
JLYALISC 
ILYCNT 
JLYMS 
JLYMSK 
JENS so 
ERRONT 
ZRRCTR 
FAJOR 
FLAG 
FORw) 
ak TPT 
SR TPTT 
SKTRIY 
otVe 
4L7TTST 
To 
INZRTN 
IND 
INT TST 
INSATT 
<0a27 
40377 
A1a¢ 
<2dut 
786A 
{7652 
<77 
{P38 

AP 55 
4S FART 


V153 


Lid 
1144 
1126 
1147 
3d 76 
J224 
2257 
2554 
2414 
2522 
2056 
dilie 
32517 
2273 
J1¢4 
a122 
3566 
3627 
2828 
3526 
B30 
8027 
3118 
4345 
2536 
3333 
1124 
1117 
2623 
a0g72 
2276 
2112 
2453 
4233 
1154 
Liii 
8215 
2205 
1146 
o4a44 
24127 
2248 
2244 
2124 
e125 
2243 
2242 
2078 
2@66 
2267 
2620 
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M4 
MCIR 
My 
MILCTR 
MOVE 
MUVEA 
MarsQOuy 
MSCTR 
NXTST 
PyYty 
Per y 
PYZEOA 
Pet 28 
Pot 3A 
Pwk 3B 
PJr4aa 
PYJe 4k 
PwJES 
PYEGA 
Pék 68 
PYTS¢ 
PuTS4 
PWTSLA 
P@TSib 
PYTS2 
PWTS2A 
PaTS3 
PATSSA 
PwTtS4 
PATS4A 
P¥YTS4b 
P¥ZTS4C 
PYTS5 
P8TSSA 
PaTS6 
PATSGA 
PZTS60 
PLEBA 
P41 AB 
PLE4 
PLE2 
PLE SA 
Pit SB 
PIE 4 
PITS? 
PILTSAA 
P1iTS¥s 
PLTsi 
PLITSLA 
PITS? 
PLTS2A 
PiTSss 
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fila 
£625 
£469 
6 A64 
£686 
£613 
£4117 
{G63 
L804 
1221 
1244 
1267 
12/1 
1$28 
1322 
14495 
1362 
1417 
1496 
1462 
1205 
1225 
1232 
12345 
1246 
1256 
12/75 
1345 
LS2e7 
1354 
136 
13714 
14242 
141% 
1424 
1431 
1441 
1627 
L6S1 
1651 
16/76 
1717 
1734 
1765 
1605 
1615 
1622 
1635 
1643 
1656 
1663 
1701 


PLISSA 
P1TS3.8 
P1ITS3C 
P1754 
PLTS4A 
P2Ed 
POF 
P2F 2 
P2TR 
P2TiR 
P2T2C 
P2TSA 
P2TS@A 
P2TS1 
P2TSIA 
P2TS2 
P2TS?PA 
P2TS?B 
PCKHOFF 
PCHON 
PFLAG 
PRGWY 
PRG1I 
PRG1IA 
PRGI4 
PRG12 
PRG2 
PRGS 
PRG4 
PRGS 
PRGO 
PRG7 
PRGADR 
PRGEND 
PRGLIM 
PRGMSK 
PRGNUM 
PRGTAB 
PSW 
PTA 
PT 4 
PTEMP 
PYFMPYL 
PTMSK 
PUNCH 
RANCON 
RANDEX 
RANDONO 
RANGEN 
RANSAY 
RANTAD 
RANTRL 


176 
L732 
1743 
1746 
L726 
2030 
P62 
?120 
20?°9 
2057 
P4115 
POS 
C019 
2835 
P2045 
2367 
21077 
C12 
2256 
2235 
A114 
1242 
1629 
1269 
22v¥ 
2244 
ears 
18098 
1846 
1313 
12314 
1442 
B234 
{974 
ig34 
2833 
HO35 
AQ37 
VAS6 
O459 
WGS4 
NOed 
Jd22 
4452 
0465 
A4sd 
1427 
idbse 
403 
4443 
© 415 
W434 


RANTS D 
RIRQEF 
RUYRO* 
RE ANCK 
RTN YO 
$32 
Cr4 
S82 

Sa SP 
SCCTS 
SUNT 
SETCTR 
SHALT 
SHLT 
SKTPMA 
SKITPPA 
SPFL AG 
SRSMSK 
SRSET 
SRST 
SRTWA 
SRTAR 
SRTLA 
SRTZA 
SRT?R 
SRTSA 
START 
STCTR 
SYNC 
SYNK 
SYNKA 
TADDOR 
TEMP 
TEMP4 
TEMQ 
TEMR 
TSTMSK 
TYIAUT 
TTNUTA 
UMAVE 
UPUNCH 
li O be K 
WTS6A 
WTS6R 
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2234 
PEess 
1471 
ABAYG 
28273 
PMS 
oe te oa) 
1076 
BA? 
OLS 
ydre 
A3i5 
AO?5 
Ag7? 
ird 
223? 
A2A55 
A232 
ADSL 
1017 
1422 
14935 
1246 
14541 
4 g64 
A2Ad 
1322 
A{LAE 
(546 
e552 
A624 
AdS52 
AGES 
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Aa7i 
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2Sii 
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A115 
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1446 
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